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Executive Summary

Objectives

Electricity markets in the United States have witnessed unprecedented instability over the last few
years, with substantial volatility in wholesale market prices, significant financial distress among
major industry organizations, and unprecedented legal, regulatory and legislative activity. These
events demonstrate the considerable risks that exist in the electricity industry. Recent industry
instability also illustrates the need for thoughtful resource planning to balance the cost, reliability,
and risk of the electricity supplied to end-use customers. In balancing different supply options,
utilities, regulators, and other resource planners must consider the unique risk profiles of each
generating source.

This paper evaluates the relative risk profiles of renewable and natural gas generating plants. The
risks that exist in the electricity industry depend in part on the technologies that are used to
generate electricity. Natural gas has become the fuel of choice for new power plant additions in
the United States. To some, this emphasis on a single fuel source signals the potential for
increased risk. Renewable generation sources, on the other hand, are frequently cited as a potent
source of socially beneficial risk reduction relative to natural gas-fired generation. Renewable
generation is not risk free, however, and also imposes certain costs on the electricity sector.

This paper specifically compares the allocation and mitigation of risks in long-term natural gas-
fired electricity contracts with the allocation and mitigation of these same risks in long-term
renewable energy contracts. This comparison highlights some of the key differences between
renewable and natural gas generation that decision makers should consider when making
electricity investment and contracting decisions.

Our assessment is relevant in both regulated and restructured markets. In still-regulated markets,
the audience for this report clearly includes regulators and the utilities they regulate. In
restructured markets, the role of regulatory oversight of resource planning is more limited.
Nonetheless, even in restructured markets, it is increasingly recognized that regulators have a
critical role to play in directing the resource planning of providers of last resort — electric
suppliers that provide service to those customers who choose not to switch to a competitive
supplier. Our review of electricity contracts may also have educational value for those unfamiliar
with the typical contents of these agreements. Details of our findings are provided in the body of
the paper, but this summary is written to provide a concise alternative to reading the full report.

Overview of the Contract Sample

Power purchase agreements play a central role in allocating risks among parties in the electricity
industry. These long-term electricity contracts are often held in confidence, however, with only
the barest minimum of details released to the public. This has historically made a comparison of
contract terms and risk allocation difficult.

Our contract sample consists of the twenty-seven long-term (three years and longer) electricity
contracts signed by the California Department of Water Resources (DWR) on behalf of the
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customers of California’s three investor-owned utilities during the California electricity crisis."
The DWR contracts form the basis of our analysis for several reasons:*

e The DWR contracted with both natural gas and renewable power plants, allowing a
comparison of risk profiles and allocation in the two types of contracts.

e These agreements represent an unusually large sample of publicly available contracts,
providing a unique opportunity to analyze the treatment of risk in electricity contracts.

e The DWR contracts will play an important role over the next decade in determining the shape
of California’s electricity industry.

The unique conditions surrounding the DWR contracting process surely yielded contracts that
were executed in a hurry and that are therefore more favorable to the Sellers than would be
contracts signed in more normal times. Despite these unusual circumstances, however, we believe
that the terms and conditions embedded in the DWR contracts do provide insight into the risk
allocation and mitigation practices common in the electricity industry. This is due in large part to
the DWR’s use of industry-standard contract templates. Additional work would be required,
however, to more specifically assess whether the DWR’s contract terms and conditions are
representative of the broader market for renewable and natural gas-fired electricity contracts.

We also note that this paper reviews DWR’s original long-term electricity contracts.
Subsequently, a number of these contracts have been renegotiated or terminated. Many of these
changes are favorable to the state, either reducing the cost of the power or the risks allocated to
the purchaser. These renegotiated terms are not reflected in this paper.’

The DWR’s original long-term contracts are expected to cost the state more than $40 billion over
a ten-year timeframe. The contracts were intended to cover most of the “net short” of the state’s
three investor-owned utilities, representing about one-third of the utilities’ electricity demands.
The average contract length is ten years. The contracts include a mixture of baseload and peaking
power, and dispatchable and nondispatchable plants. The dispatchable contracts are most often
natural gas-fired tolling agreements.

Table ES-1 summarizes some of the key elements of the DWR’s original long-term contracts. As
shown, 87% of the electricity procured by the DWR under these long-term contracts is
specifically designated to come from natural gas plants. Another 12% is to come from unspecified
units, which are most likely to be natural gas-fired power plants. Just 1.5% of the electricity is
expected to come from renewable sources.

The DWR’s seven original renewable contracts total 247 MW of capacity, including 175 MW of
wind, 44 MW of biomass, 25 MW of geothermal, and 3 MW of landfill gas. The wind power
contracts dominate energy deliveries under the DWR’s renewable purchases, and are priced lower
than all but three of the DWR’s gas-fired electricity contracts.

" Our sample does not include the DWR’s shorter-term purchases because investments in new generating plants,
whether renewable or natural gas, typically require long-term contracts.

2 Although the DWR contracts have since been assigned to the investor-owned utilities, for simplicity in this paper
we state that the DWR bears costs or risks associated with the contracts rather than the utilities or their customers.
* The DWR’s original and renegotiated contracts can be found at: http://wwwcers.water.ca.gov/.
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Table ES-1. Comparison of Key Contract Terms of the DWR
Long-term Renewable and Non-Renewable Contracts

Renewable Natural Gas Unspecified Total Contract
Resources Sample
Number of contracts 7 17 3 27
(% of total) (26%) (63%) (11%) (100%)
Weighted average* contract length 9.8 years 9.7 years 9.7 years 9.7 years
(Range of contract lengths) (3to 12) (3 to 20) (5to 10) (3 to 20)
Weighted average* contract price 66 70 62 69
(dollars per MWh) Fixed price contracts: 68
Tolling contracts: 72

Number of contracts with new units 6** 13 0 19**
to be built
Ten-year energy purchases1 8,448 GWh 506,885 GWh 69,174 GWh 584,506 GWh
(% of total) (1.5%) (86.7%) (11.8%) (100%)
Ten-year power cost* $0.57 billion $35.5 billion $4.3 billion $40.3 billion
(% of total) (1.4%) (88%) (10.6%) (100%)

* The weighted averages are weighted by ten-year energy purchases (or the amount of electricity to be provided by each contract
through 2010).

** Includes two re-powered plants.

I Figures derived from spreadsheets provided by the State Auditor’s office that were used in the State Auditor’s report on the DWR
contracts (California State Auditor 2001). The major assumptions made to calculate the Auditor’s figures are that the DWR is
assumed to purchase the maximum amount of energy available under each contract (including the dispatchable contracts), and that
the cost of gas is assumed to start at $10.74 per million Btu in 2001 and to fall to $4.68 per million Btu in 2010. All dollars are in
nominal dollars.

Risk Categorization

In our review of these long-term electricity contracts, we focus on some of the most important
risk allocation provisions, including:*

e Fuel Price Risk. The risk that the price of the fuel used to generate electricity will exhibit
variability, resulting in an uncertain cost to generate electricity.

e Fuel Supply Risk. The risk that the fuel supply to a power plant will be unreliable, resulting
in the inability to generate electricity in a predictable and dependable manner.

e Performance Risk. The risk that the Seller may not be willing or able to deliver electricity
according to the contractually prescribed requirements in terms of time and quantity.

e Demand Risk. The risk that the electricity that has been contracted for will not be needed as
anticipated, or that there will not be enough electricity to meet fluctuating demand.

¢ Environmental Risk. The financial risk to which parties to an electricity contract are
exposed, stemming from both existing environmental regulations and the uncertainty over
possible future regulations.

* We acknowledge a certain amount of overlap among these categories, for example, fuel supply, performance, and
demand risk are all related. Environmental and regulatory risks are also related.
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Regulatory Risk. The risk that future laws or regulations, or regulatory review or
renegotiation of a contract, will alter the benefits or burdens of an electricity contract to either

party.

The parties to an electricity contract face numerous other sources of uncertainty, including the
risk that the transmission system will be unreliable and the risk that a party to the contract will
default on the contract, for example by entering into bankruptcy. These risks are not addressed
explicitly in paper, but default risk in particular is addressed peripherally in our discussion of

other risk elements.

Fuel Price Risk in Electricity Contracts

Fundamentals: Fuel price risk is among the most significant risks in the electricity industry, and
electricity contracts must therefore allocate the risk that the price of fuel will exhibit variability.
A party’s exposure to fuel price risk in an electricity contract depends on three factors: (1) the
variability of the fuel’s price, (2) the allocation of fuel price risk between the parties to the
contract, and (3) the ability of a party to mitigate the risk to which it is exposed.

Among the fuels most commonly used to generate electricity, natural gas is the most volatile in
price. Long-term gas-fired electricity contracts generally allocate natural gas price risk through
one of three pricing mechanisms: (1) fixed prices,
(2) indexed prices, or (3) “tolling” agreements.

Fixed-price electricity contracts establish a
fixed and known price per MWh of delivered
electricity. The Buyer presumably pays a
premium for fixed-price contracts with natural
gas generators because the generators have to
manage the fuel price risk to which they are

exposed, which increases the generators’ costs.

Indexed-price contracts generally index the
price of electricity to either inflation or to the
cost of another commodity, for example, the
cost of the fuel used to generate the electricity.
When indexed-price electricity contracts are
indexed to the price of the natural gas used to
generate the electricity, the fuel price risk is
allocated to the Buyer because the Buyer
receives a variable-priced product.

Tolling contracts provide the Buyer a service:
the right to use the Seller’s power plant to
convert natural gas to electricity. The Seller is
paid not only for the use of its facility, but also

FUEL PRICE RISK: SUMMARY

Renewable and gas-fired electricity
contracts pose substantially different
fuel price vrisks. The ability of
renewable energy facilities to offer
price stability is a frequently
mentioned benefit of these energy
sources. It deserves note, however,
that gas-fired generators can also
offer fixed prices per MWh of
electricity generated. The DWR, for
example, primarily protected itself
from fuel price risk by contracting at
fixed prices with natural gas
generators rather than opting for the
more complete physical hedge that
renewable energy can provide.

for simply being available to generate. The Buyer pays for the natural gas used to generate
the electricity. The risk of fuel price variability is therefore clearly allocated to the Buyer in
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tolling contracts. The Buyer can then choose to reduce its fuel price risk exposure through
fixed-price physical gas supply contracts, gas storage, or financial hedging instruments.

In contrast to the volatility of natural gas prices, renewable resources in general have a less-
variable and frequently free fuel cost stream, typically resulting in less fuel price risk for either
party to an electricity contract. Hence, it is more common to have fixed-price contracts for
renewable electricity than for natural gas generated electricity. Since the use of renewable
resources decreases fuel price risk for both parties to a contract, all else equal, a fixed-price
renewable electricity contract is a more complete hedge against fuel price risk for the Buyer than
a fixed-price contract for natural gas generation. This is because the Buyer of a fixed-price gas-
fired electricity contract still bears some residual fuel price risk in the event that the Seller
defaults on the contract because of a natural gas price increase, therefore exposing the Buyer to
the short-term market for electricity purchases. Experience shows that the risk of contract default
or renegotiation in such cases can be significant for gas-fired contracts, though the absolute
magnitude of this risk is hard to assess and therefore deserves additional analysis. More
generally, if an increase in renewable electricity generation reduces natural gas consumption on a
regional or national basis, then it will put downward pressure on natural gas prices overall,
resulting in an economic benefit to consumers.

The DWR Contract Sample: The majority of the electricity DWR has under contract for the next
decade will come from power plants fueled by natural gas — a fuel whose price has exhibited
substantial volatility. Against this backdrop, the DWR hedged its fuel price risk exposure
primarily through the use of fixed-price non-renewable (primarily natural gas) electricity
contracts. These contracts provide 57% of the electricity the DWR has under contract, and
demonstrate that fuel price risk can be hedged to some degree through fixed price contracts with
natural gas-fired generators.

Another 41% of the DWR’s electricity supply will come through tolling contracts, in which the
DWR directly bears fuel price risk.> (The DWR did not use index-based electricity contracts.) In
these cases, the DWR can manage its fuel price risk by signing a long-term contract for natural
gas supply, by agreeing with the Seller on a fuel supply plan that meets the DWR’s risk exposure
needs, or else by purchasing natural gas on the spot market and using financial instruments to
hedge the price volatility. Almost all of the tolling contracts in the DWR sample allow the DWR
to dispatch the power plant. In effect, under a tolling agreement with a dispatchable plant, the
DWR accepts fuel price risk in exchange for a reduction in its exposure to demand risk.

The elasticity of the total cost of the DWR contracts to natural gas prices is only about 0.2. That
is, a 10% increase in natural gas prices over a ten year period will lead to a 2% increase in the
DWR’s power costs over that same time period. While this demonstrates that the DWR has
protected itself reasonably well against movements in natural gas prices, the sheer size of the
DWR’s contracting efforts means that its exposure to natural gas price increases could be
significant in absolute figures. For example, the DWR’s total cost could vary on the order of $2
billion based on reasonable scenarios of future natural gas prices.

> Note that here and elsewhere we use percentage figures that are provided by the State Auditor, and which assume
that the DWR purchases the maximum amount of energy available under each contract, including the dispatchable
contracts. As a practical matter, the DWR is unlikely to purchase this maximum quantity.



More generally, the DWR contracts provide for the construction of a significant amount of new
natural gas power plants, which will presumably increase California’s reliance on natural gas and
may have important implications for the vulnerability of the state’s economy to natural gas price
volatility. The DWR’s recently renegotiated contracts convert some of the fixed-price natural gas
contracts to tolling agreements, potentially further increasing the DWR’s fuel price risk exposure.

Renewable electricity only provides 1.5% of the DWR’s total ten-year electricity purchases. The
DWR’s renewable energy contracts are all at fixed prices, illustrating the ability of renewable
generators to offer a natural hedge against fuel price movements. These contracts, especially
those with wind, geothermal, and landfill gas generators, provide the greatest possible mitigation
of fuel price risk for both the DWR and the Sellers.® For the DWR, the mitigation of fuel price
risk provided by these renewable electricity contracts is greater than the mitigation provided by
fixed-price natural gas contracts or hedged tolling agreements, because of the default risks
described earlier.

In sum, these renewable electricity contracts reduce fuel price risk for both parties, whereas
hedged natural gas contracts simply shift fuel price risk to other parties. Nonetheless, with such a
small amount of renewable energy under contract, the DWR clearly did not use renewables as a
significant hedge against fuel price risk, despite the fact that renewable energy offers a more
complete hedge than fixed-price gas-fired electricity contracts.

Fuel Supply Risk in Electricity Contracts

Fundamentals: The ability of a power plant to reliably generate electricity depends, in part, on
the dependability of its supply of fuel. The reliability of the supply of natural gas to a power plant
depends on both the reliability of the supply of the gas itself, and the reliability of the
transportation of the gas to the plant.

The supply of natural gas to a power plant can be interrupted due to “normal” supply and
transportation constraints (e.g. pipeline constraints), or due to catastrophes. The parties to an
electricity contract can usually manage the risk of a “normal” natural gas supply or transportation
constraint by requiring firm fuel and transportation contracts. (In certain circumstances, however,
even firm natural gas contracts may be interrupted). On the other hand, the risk of a catastrophic
interruption of natural gas supply to a power plant (e.g. an attack on the pipelines that bring gas
into California) cannot be readily reduced through the terms of an individual contract. This risk
can only be managed through resource diversification.

% Since the DWR’s biomass contracts are fixed-price, the Sellers bear the biomass price risk. Similar to the fixed-
price natural gas contracts, the DWR still bears some residual fuel price risk (i.e., contract default risks) in the
biomass contracts. Biomass contracts have at least one advantage and one disadvantage compared to natural gas
contracts. Since fuel supply for biomass power plants is local by nature, the volatility of biomass prices is less
systematic than natural gas prices — that is, a spike in biomass prices at one plant will not necessarily affect the price
of fuel for all biomass generators in the state simultaneously. On the other hand, there is no index price for biomass,
which makes it difficult to hedge biomass price risk with financial instruments; the Seller’s only option is to contract
for fixed-price physical supply to mitigate its fuel price risk exposure.
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The supplies of many renewable fuels used to generate electricity are often less predictable on an
hour-to-hour and day-to-day basis than the supply of natural gas. Solar and wind resources have

a significant amount of hourly, daily, and seasonal
variation that is difficult to predict with precision in
advance. Landfill gas and geothermal resources
have much less day-to-day variation, but their

supply can be unpredictable over longer time scales.

Biomass facilities have to acquire and transport fuel
to the plant; accordingly, biomass electricity
contracts can manage fuel supply risk in a similar
manner to natural gas contracts, by requiring firm
fuel and transportation contracts from biomass
suppliers.

In some cases, renewable fuel supply variability is
systematic, for example, cloudy weather can reduce
solar energy production on a statewide basis. In
contrast to natural gas fuel supply risk, however,
uncertainty in renewable fuel supply is frequently

FUEL SUPPLY RISK: SUMMARY

Renewable electricity contracts and
natural gas-fired electricity contracts
face different challenges  with
regards to fuel supply risk. Natural
gas-fired power plants are more
vulnerable  to  systematic  and
catastrophic interruptions in fuel
supply  (affecting many  plants
simultaneously), while renewable
generation is sometimes far more
vulnerable to “normal” day-to-day
variability in fuel supply. These
differences are reflected in the DWR

unsystematic, affecting individual renewable plants
or resource areas, but not affecting all plants
simultaneously.

contract sample.

The DWR Contract Sample: The DWR bears some fuel supply risk in all of their contracts,
whether renewable-based or natural gas fueled. Since fuel supply interruptions are often likely to
be out of the Seller’s control, the DWR’s natural gas contracts generally excuse the Seller from
delivering power in the event of a fuel supply interruption if the Seller has firm fuel supply and
transportation arrangements. If the Seller does not have such firm arrangements, a fuel supply
interruption may not be excused; in these cases the Seller is sometimes required to pay the
DWR’s cost of replacement power (“cover damages”) and/or is penalized according to the
contract’s availability provisions.

The DWR therefore bears the risk of a catastrophic natural gas supply interruption in all of its
non-renewable contracts. The DWR also bears the risk of other, less dramatic fuel supply or fuel
transportation interruptions in most of the gas-fired electricity contracts, though requirements for
firm (non-interruptible) gas supply and transportation delivery in some of the contracts mitigates
this risk. Since the DWR contracts increase California’s overall reliance on natural gas, the
contracts may also make the state’s electrical grid more vulnerable to natural gas supply
interruptions.

Renewable energy contracts may help diversify the DWR’s fuel supply portfolio and thereby
decrease the risk that a systematic natural gas supply interruption will disrupt California’s
electrical grid. That said, the DWR’s renewable contracts vary considerably in how much fuel
supply risk is allocated to the DWR. In aggregate, however, “normal” hourly, daily, seasonal, and
yearly variations in fuel supply are a larger concern in these contracts than they are in the natural
gas contracts. The DWR’s wind power contracts, for example, offer as-available supply and
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therefore the Buyer must manage considerable hourly, daily, and seasonal supply variations. The
DWR’s other renewable energy contracts do not have as variable a fuel supply and can therefore
provide a firmer supply of electricity, but even these contracts expose the DWR to a greater
degree of “normal” variability in supply than do the DWR’s natural gas contracts.

Performance Risk in Electricity Contracts

Fundamentals: Performance risk is defined here as the risk that the Seller may not be willing or
able to deliver electricity according to the contractually prescribed requirements in terms of time
and quantity. Parties to an electricity contract are able to better control and manage (as opposed to
just allocate) performance risk than any other risk discussed in this paper. Clearly, the Seller is
best able to control the performance of its power
plant(s). Contracts therefore allocate a
substantial amount of performance risk to the
Sellers, and provide penalties and incentives to
ensure that the Sellers perform adequately.

PERFORMANCE RISK: SUMMARY

Performance  risks are largely
manageable, and the DWR’s contracts
provide a number of incentives and
penalties to the Sellers to mitigate

To the extent that renewable generation is based
on a variable underlying fuel stream (e.g., wind),

some renewable contracts clearly cannot have
the same requirements for energy delivery as a
contract for natural gas-fired generation. These
issues of dispatchability, controllability, and
predictability are covered in the Demand Risk
section of this paper. Under performance risk,
we examine the more limited and mundane
clauses that penalize or encourage parties to a
contract to meet their contractually determined
delivery requirements, whatever those
requirements might be.

Our analysis of performance risk is divided into
two periods: (1) during the construction of a

performance risk. Major differences in
how performance risk is handled exist
between the DWR’s dispatchable and
non-dispatchable contracts, regardless
of fuel source. We find that the
treatment of performance risk in the
renewable contracts is largely similar
to, though a bit more lenient than, the
treatment of those same risks in the
DWR’s non-dispatchable contracts for
non-renewable energy.

power plant, and (2) during the operation of a power plant. The major sources of uncertainty
during the construction of a power plant are whether the plant will be built on time, and whether
the plant will be built within budget. The major sources of uncertainty during the delivery period
of an electricity contract are how efficiently the power plant will be operated, and how reliably
the Seller will supply the amount of energy or capacity that was contracted for.

The allocation of performance risk during the delivery period of a contract is managed in part by
the firmness of the contract, which determines under what circumstances the Seller is excused
from delivering electricity. Most contracts are for either “unit-contingent” or “firm” electricity
products (some of the renewable contracts are “as-available”, which can be viewed as a

particularly lenient unit contingent contract). A unit-contingent contract excuses the Seller from
delivering power when the Seller’s specified generating facilities are unavailable either due to a
forced outage, or to an event that was not anticipated as of the date the contract was executed, and

Xiii



that is not within the reasonable control of (or due to the negligence of) the Seller. Firm contracts
only excuse the Seller’s performance during an event of force majeure.

The DWR Contract Sample: Not surprisingly, almost all of the DWR contracts that require new
plant construction allocate the risk of construction cost over-runs to the Seller. In most of the
contracts, the parties share the risk that a power plant will not be built according to schedule;
most contracts allow the DWR to terminate the contract if a unit does not reach operation by a
specified deadline, and in some contracts the Seller must also pay a financial penalty.

During the delivery phase of the contracts, there are considerable differences in the treatment of
performance risk between the DWR’s dispatchable and non-dispatchable contracts, regardless of
fuel source.”

e The DWR’s dispatchable gas-fired contracts are commonly tolling agreements and contain
four key methods to control performance risk. First, many of these contracts require annual
testing of the capacity of the power plant to determine the capacity charge. Second, many of
the dispatchable contracts require periodic testing or calculation of the plant’s heat rate to
determine the fuel charge. Third, most of the contracts have availability requirements to
ensure that the power plant is available to generate power when needed, and the contracts
financially penalize the Seller if the availability requirement is not met. Finally, some of the
dispatchable contracts require the Seller to pay “cover damages” for unexcused failures to
deliver scheduled power; which outages qualify as excused outages is determined by the
“firmness” of the contract.

e The DWR’s original non-dispatchable non-renewable contracts, which were expected to
provide 70% of the DWR’s energy over the next decade, have fewer performance concerns to
manage than the dispatchable contracts. Because the Seller is only paid when electricity is
delivered (unlike the dispatchable contracts, which also contain capacity payments), the non-
dispatchable contracts provide the Seller a built-in incentive to perform. All of the DWR’s
conventional non-dispatchable contracts also require the Seller to pay cover damages for
unexcused failures to deliver power. Whether a failure to deliver is excused or not is
dependent, in part, on whether the contract is for unit-contingent or firm delivery.

The DWR’s renewable energy contracts are all non-dispatchable, and are therefore best compared
to the DWR’s other non-dispatchable contracts. To the extent that renewable generation is based
on a variable underlying fuel stream, some renewable contracts clearly cannot have the same
requirements for energy delivery as a contract for natural gas generation. While some sources of
renewable energy are therefore held to lower energy delivery standards than are natural gas plants
(see the next section on Demand Risk), we find that the treatment of performance risk in the
renewable contracts is largely similar to, though a bit more lenient than, the treatment of those
same risks in the DWR’s non-dispatatchable contracts for conventional energy.

"It deserves note that the California State Auditor expressed concern that many of the contracts contain performance
risk terms that are excessively lenient for the Sellers; many of the renegotiated contracts strengthen the performance
risk terms.
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One of the differences between the performance risk clauses in the renewable and natural-gas
contracts is that the renewable contracts do not financially penalize the Seller if a power plant is
delayed in reaching commercial operation (other than allowing the DWR to terminate the
contract), whereas several of the natural gas contracts contain penalties in addition to the DWR’s
termination rights. The DWR also assumed additional performance risk in the two wind contracts
by agreeing to bear any ISO imbalance charges that might arise due to imprecise scheduling,
which is an aspect of performance risk that is not a significant concern in the other DWR
contracts. The use of cover damages and availability guarantees also differ somewhat between the
DWR’s renewable and non-renewable contracts.

Demand Risk in Electricity Contracts

Fundamentals: Electricity is a unique commodity
because it must be simultaneously produced by the DEMAND RISK: SUMMARY
supplier and utilized by the customer in real time.

Since electricity demand is variable and uncertain, The DWR primarily managed its
the parties to electricity contracts face “demand demand risk by purchasing about one
risk:” uncertainty over whether the electricity that quarter of its total electricity through
has been contracted for will be sufficient (but not dispatchable natural-gas contracts.

“overly” sufficient) to meet load. None of the DWR’s renewable
contracts are dispatchable, and most of
the remnewable contracts do less to
mitigate the DWR’s demand risk than

The owner of a portfolio of electricity supplies
must design the portfolio to be able to supply
electricity to follow the customers’ load; this )
requires the use of some dispatchable contracts.* A €Vl the non-disp al‘cﬁ able nal‘%tr al-gas
dispatchable contract allows the party purchasing ~ contracts. In par ticular, with one
the power to tell the Seller how much electricity to ~ €xception, the renewable contracts do
generate and when to do so, within specified not  offer  fixed  energy-delivery
constraints. Utilities or other load-serving entities ~ schedules.

only need enough dispatchable power to “top-off”

the electricity provided by non-dispatchable plants. A least-cost electricity supply portfolio will
therefore typically contain a substantial amount of non-dispatchable electricity generation, and
even energy efficiency resources. Non-dispatchable contracts generally deliver “blocks™ of
power (fixed amounts of electricity) during hours that are set in the contract. Non-dispatchable
power is more valuable if it is delivered during peak periods and if it is for firm delivery.

Renewable generation technologies are typically more difficult to dispatch than natural gas-fired
generation technologies. Some forms of renewable electricity may also deliver more power
during off-peak periods than conventional energy sources, and may not be willing or able to offer
fixed blocks of delivered electricity, preferring, instead, as-available delivery.

The DWR Contract Sample: The DWR reduced its exposure to demand risk primarily by
purchasing about one quarter of its total electricity through dispatchable natural-gas contracts.
The DWR further reduced its risk by (1) tailoring, to some degree, the delivery pattern of its non-

¥ Demand response programs might also be used to reduce exposure to this risk.
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dispatchable natural-gas contracts to the utilities’ expected load requirements, and (2) imposing
restrictions on the timing of routine power plant maintenance. While the dispatchable contracts
reduce the DWR’s demand risk, they also increase the DWR’s exposure to fuel price risk because
almost all of the dispatchable contracts are natural gas tolling agreements. This highlights a
fundamental tradeoff between demand and fuel price risks.

None of the DWR’s renewable contracts are dispatchable, and most of the contracts do less to
mitigate DWR’s demand risk than even the non-renewable, non-dispatchable contracts. This is
because, with one exception, the renewable contracts do not offer fixed energy-delivery schedules
that are established well in advance of delivery (as is common in the DWR’s natural gas
contracts). Electricity delivery uncertainty is especially prevalent, relatively speaking, under the
wind power contracts. These renewable contracts, however, represent a small fraction (less than
2%) of the non-dispatchable energy under contract. Therefore, despite the fact that some of the
DWR’s renewable contracts do less to reduce demand risk than the DWR’s natural gas contracts,
the DWR’s renewable contracts in aggregate impose little risk on the state.

Environmental Risk in Electricity Contracts

Fundamentals: The laws and regulations
governing the environmental impacts of
electricity generation are likely to change
within the term of many of the DWR’s
contracts , as will the cost of compliance
with existing environmental regulations.
These environmental compliance risks can
impose potentially large costs on the parties
to an electricity contract. Some possible
future environmental regulations include a
carbon tax (or other form of carbon
regulation), a renewables portfolio
standard, and further regulation of sulfur
dioxide, nitrogen oxides, fine particulates,
and mercury emissions.

Electricity contracts must therefore manage
environmental risk: the risk related to
compliance with existing environmental
requirements, and the risk that future
environmental regulations will affect the
cost of generating electricity. When
deciding what electricity contracts to sign,
an electricity purchaser must account for

ENVIRONMENTAL RISK: SUMMARY

Renewable and gas-fired electricity contracts
have different environmental compliance risk
profiles. If new environmental regulations
are enacted, parties to fossil fuel based
contracts will likely bear additional costs not
imposed on parties to renewable contracts..
Surprisingly, a number of the DWR’s gas-
fired contracts do not allocate the risk of
future__environmental regulations in a
comprehensive and explicit manner, those
that do allocate much of the risk to the DWR
and therefore electricity billpayers. The
DWR’s renewable energy contracts will
reduce aggregate exposure to environmental
risk, but the DWR may not fully capture these
benefits because some of the contracts allow
the Seller to retain the rights to the
renewable energy attributes.

the possible future costs of environmental compliance to which the purchaser would be exposed.
Likewise, when sellers of electricity are exposed to environmental compliance risks, they will
presumably increase the contract price to account for the cost of bearing the risks.
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Environmental compliance risks are heavily dependent on the fuel source and technologies used
to generate electricity. Fossil generation technologies generally believed to cause more
environmental damage than renewable generation technologies, and renewable electricity
contracts can therefore mitigate environmental compliance risks. If new environmental
regulations are enacted, parties to gas-fired electricity contracts will most likely have to bear
additional costs not imposed on parties to renewable contracts, who may even realize financial
benefits stemming from a new regulation.

How environmental compliance costs impact electricity customers depends on the allocation of
this risk between the Buyer and the Seller in these contracts. Electricity contracts can allocate the
cost of future environmental compliance to either the Buyer or the Seller, or the contract can split
the risk between the parties. When the environmental compliance risk is due to a possible future
regulation, the amount of risk to which a party is exposed is also determined by the details of how
the new regulation is implemented. For example, if a future carbon tax were levied on the use of
natural gas, by default the Seller would bear the cost of the carbon tax in most contracts. If the
carbon tax were instead levied on the use of electricity, however, the Buyer could bear the cost.
Of course, new environmental regulations might also “grandfather” existing power plants and
excuse them from being subject to the new regulation altogether.

The DWR Contract Sample: The DWR contracts mostly allocate the risk of compliance with
current environmental regulations to the Seller, either explicitly or by default. If the cost of
meeting these regulations increases, it is the Seller that bears most of the cost. There are some
notable exceptions, however, and three contracts with conventional power plants allocate the cost
of acquiring pollution permits to the DWR, resulting in a potential cost exposure for the DWR on
the order of a billion dollars.

Given the potential financial impact of new environmental regulations, it is perhaps surprising
that a number of the DWR’s non-renewable contracts do not explicitly allocate the risk of future
environmental regulations in a comprehensive manner. Of those contracts that do
comprehensively and explicitly allocate environmental risks, most allocate a sizable portion of
those risks to the DWR and therefore the state’s billpayers (a number of the contracts require the
Seller to cover the costs up to a ceiling, with the DWR bearing the remaining environmental
compliance costs). The DWR and the state’s electricity customers could therefore face large cost
increases if new regulations are implemented, with the possibility of future carbon regulation as
perhaps the greatest risk. For the many gas-fired electricity contracts that do not explicitly and
comprehensively address environmental compliance risks, the risks presumably fall on the Seller.
However, in these cases, future environmental regulations could result in costly legal battles
and/or contract defaults, shifting some of the risk implicitly to the DWR. The fact that many of
the DWR’s contracts fail to allocate this risk explicitly and comprehensively may be attributed to
either a lack of concern about the cost of future environmental regulations or a lack of awareness
of their potential cost. Our review of the DWR contracts also demonstrates that there is no
“industry standard” approach to allocating these risks.

The DWR’s renewable energy contracts generally reduce aggregate exposure to environmental

risk because many renewable electricity sources are unlikely to be subject to future environmental
regulations that greatly impact the operating costs of existing plants. The DWR will not fully
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benefit from the environmental risk mitigation that renewable energy contracts can provide,
however, because some of those benefits were not allocated to the DWR. For example, both of
the DWR’s wind power contracts allow the Seller to retain the rights to the renewable attributes
of the electricity, i.e. the renewable energy credits (RECs). Consequently, although the DWR is
nominally purchasing 1.5% of its electricity from renewable resources under long-term contracts,
only about 0.5% of the DWR’s electricity comes with the RECs attached. With California’s
recently signed renewables portfolio standard, the DWR’s decision to forfeit the rights to the
renewable energy credits could expose the state to approximately $40-$80 million in additional
costs.

Regulatory Risk in Electricity Contracts

Fundamentals: The electricity industry is regulated by agencies at both the state and federal
levels, and over the past decade the country’s electricity industry has been subject to a great deal
of regulatory uncertainty. We define regulatory risk as the possibility that future laws and
regulations will alter the benefits or burdens of an electricity contract.

Regulatory risk can be divided into two broad
categories: (1) the possibility of changes in
general regulations or laws that would affect
all or most electricity contracts, for example,a ~ Both renewable and non-renewable
nationwide carbon tax, and (2) regulatory contracts  face  similar  regulatory
requirements targeted at a specific contract, for  uncertainties. Despite this, the DWR’s
example, a FERC ruling to modify a contract’s  gas-fired electricity contracts contain
price. The first category of regulatory risk was  clauses  designed to both prevent
covqed, in part, by our di'scussi'on of ' regulatory action, and to mitigate and
environmental risk. In this section we discuss  gjjpcate the consequences of a new
only the second category of regulatory risk:
regulatory requirements targeted at specific
contracts.

REGULATORY RISK: SUMMARY

regulatory requirement. In contrast,
none of the renewable contracts attempt
to prevent regulatory review of the

Parties to an electricity contract can take two contracts, an d only two of the s even
approaches in managing regulatory risk. First, ~COntracts designate a course of action
contracts can try to prevent regulatory action. that will be taken if a regulatory agency
Second, if a regulatory authority requires a orders a change in the contract.

change in a contract, the contract can try to

mitigate and allocate the consequences of that change.

The DWR Contract Sample: Given California’s particularly tumultuous recent history, the
contracts in the DWR sample may not represent the standard allocation of regulatory risk in
electricity contracts. Indeed, regulatory challenges to the DWR contracts began shortly after the
contracts were signed: both the CPUC and the Electricity Oversight Board filed complaints with
FERC, asking the agency to modify or abrogate the DWR contracts.

The DWR contracts contain clauses designed to both prevent regulatory action, and to mitigate
and allocate the consequences of a new regulatory requirement. About half of the DWR’s
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original non-renewable (primarily natural gas) contracts prevent the parties to the contracts from
seeking changes in the contracts from a regulatory authority. Approximately half of the DWR
contracts also state that the contract price is “just and reasonable” to try to prevent regulatory
review. Meanwhile, almost all of the non-renewable contracts designate a course of action that
the parties will take if a regulatory agency orders a change in the contract. Specifically, most of
the non-renewable contracts specify that if a regulatory authority orders a change in the contract,
either the contract price will not change or the parties will use their best efforts to reform the
agreement to give effect to the original intention of the parties.

In contrast, none of the renewable contracts attempt to prevent regulatory review of the contracts,
and only two of the seven renewable contracts designate a course of action that will be taken if a
regulatory agency orders a change in the contract. Though both renewable and natural-gas
contracts presumably face very similar regulatory risks, the treatment of these risks in the
renewable contracts is not nearly as formal as in the natural gas contracts. The renewable
contracts’ lack of attention to regulatory risk may be attributed to either a lack of awareness about
the potential risk, or else confidence in the “just and reasonable” nature of the contract terms.

Conclusions

The DWR’s original long-term electricity contracts, upon which our analysis in this paper is
based, will help define California’s electricity system over the coming decade. The DWR
contracts provide for the construction of a significant amount of new natural gas-fired power
plants. This may have important implications for the vulnerability of California’s economy to
natural gas price volatility and possible systematic interruptions in natural gas supply.

Our review of the DWR contracts reveals an obvious conclusion: natural gas-fired and renewable
generation technologies have inherently different risk profiles. The allocation of these risks in
electricity contracts results in substantially different risk burdens for each party to a contract.
Sweeping statements on whether renewable generation is “more risky” or “less risky” than gas-
fired generation, however, are simply not possible. Whether a particular generation source is
more or less risky depends on the risks being considered, the perceived or actual importance of
those different risks, and the risk profile of the rest of the portfolio of resources.

e Advantages of Renewable Energy: What is clear is that renewable energy production does
mitigate certain risks relative to natural gas-fired power plants. Specifically, of the risks
analyzed in this paper, renewable energy contracts provide the most value relative to natural
gas-fired contracts by mitigating fuel price and environmental compliance risks. Though fuel
price risk can also be managed with fixed-price gas-fired electricity contracts (or financial
hedging tools), shifting this risk to the Seller will presumably increase the contract price, and
some residual contract default risk will remain for the Buyer. Environmental compliance risks
can similarly be allocated to natural gas generators, though our contract sample finds that the
allocation of these risks to the Buyer is quite common. As with fuel price risk, shifting the full
environmental compliance risk to the Seller may be impossible, and will likely add to the
contract price. The use of renewable energy can avoid these costs and risks.

o Advantages of Natural Gas: On the other hand, it is equally clear that gas-fired electricity
contracts have certain advantages over renewable energy contracts. In particular, gas-fired
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generation can provide far better protection against short-term demand risk than most forms
of renewable energy: renewable energy contracts are rarely dispatchable, and renewable
electricity is sometimes delivered on an “as-available” basis. The level of demand risk
imposed by renewable energy sources depends critically on the type of renewable generation:
biomass and geothermal can sometimes offer firm blocks of power, while wind is typically
sold on an as-available basis. While renewable energy generators may be able to contract with
intermediaries to further “firm-up” their deliveries, this will come at a cost.

o The Grey Area: Renewable and natural gas-fired generation face different challenges with
regards to fuel supply risk. Natural gas-fired power plants are more vulnerable to systematic
and catastrophic interruptions in fuel supply (affecting many plants simultaneously), while
renewable generation is more vulnerable to “normal” hourly, daily, seasonal, and annual
variability in fuel supply. Among the different types of renewable generation, the degree of
fuel supply risk varies substantially. Prioritizing the relative importance of these different
risks is somewhat subjective and will depend on the overall portfolio of fuel supplies that is
used to generate electricity. Our contract sample also suggests that gas-fired generation may
mitigate certain performance risks relative to renewable electricity; this finding may be
limited to the DWR contracts, however, because, in principal, performance risks could be
handled equivalently between renewable and natural gas generators. Finally, neither natural
gas nor renewables have a clear advantage with regards to regulatory risk.

Although all of the risks discussed in this paper are important, it is sometimes unclear whether
regulators, utilities, and other energy purchasers analyze all of the trade-offs between all of the
various risks. Ultilities, for example, appear to place a particular emphasis on demand risks,
which favors investment in natural gas-fired generation technologies. Historically, less emphasis
seems to have been placed on fuel price and environmental compliance risks, which might
otherwise favor renewable technologies. Our hope is that a better understanding of the risks and
risk allocation practices associated with different forms of electricity production will help
utilities, regulators, and others make more objective investment decisions in the future.
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1 Introduction

1.1 Overview

Electricity markets in the United States have experienced unprecedented instability and change
in the last several years. While the “energy crisis” in California is no longer front-page news,
electricity prices remain volatile, credit concerns dominate the industry, and the previously
unrelenting move towards competitive wholesale and retail markets has stalled in some regions.

These events demonstrate yet again the considerable risks that exist in the electricity industry,
from the perspective of both industry participants and end-use electricity consumers that
ultimately must pay the bill. For consumers, electricity is considered essential for everyday life,
and degraded electricity reliability or increased electricity bills can impose heavy financial
burdens on residential, commercial, and industrial customers alike. For the electricity industry,
especially given the sizeable capital investments required to build electricity generation facilities,
increased risk complicates investment decisions and can create substantial financial duress.

The risks that exist in the electricity industry depend on many factors, including investment
decisions that are made about the types of generation facilities to build and the contracting
strategies used to bring those facilities on line. Natural gas has become the fuel of choice for
new power plant additions in the United States. To some, this emphasis on natural gas signals
the potential for increased risk, especially price risk because the underlying cost of natural gas
has exhibited considerable variability. Also vying for increased attention in the United States are
renewable energy resources: wind, biomass, geothermal, hydropower, and solar energy. Though
historically supported through direct public policy measures, the cost of renewable energy supply
has declined, making it possible in some circumstances to make the case for renewable energy
based on cost alone. Of particular importance to this paper, renewable resources are also
frequently noted to benefit society by reducing certain risks relative to conventional fuels such as
natural gas (e.g., Hoff 1997). And yet, some types of renewable generation impose new and
different risks on the electricity system.

Recent industry developments demonstrate the need for thoughtful resource planning to balance
the cost, reliability, and risk of electricity supply to end-use consumers. In balancing different
supply options, utilities, regulators, and other resource planners must consider the unique risk
profiles facing each generating source (Harrington et al. 2002).

1.2 Objectives and Methodology

This paper compares key aspects of the risk profile of natural gas and renewable energy
resources. We do this through an evaluation of the allocation of risks in long-term power
purchase contracts for both gas-fired and renewable generation. Our comparison highlights
some of the key differences between the two types of resources that decision makers must
consider when making electricity investment decisions.

Our assessment is relevant in both regulated and restructured markets. In still-regulated markets,
the audience for this report clearly includes regulators and the utilities they regulate. In



restructured markets, the role of regulatory oversight of resource planning is more limited.
Nonetheless, even in these markets, it is increasingly recognized that regulators have a critical
role to play in directing the resource planning of providers of last resort — electric suppliers that
provide service to those customers who choose not to switch to a competitive supplier.

We focus on power purchase agreements because these contracts play a central role in allocating
risks among parties in the electricity industry. The amount of risk that any particular party bears
depends in large part on how risks are allocated in these contracts.” The allocation of risks in the
electric industry, in turn, influences electricity investment decisions, and thereby has a
significant impact on what types of power plants are built and the overall portfolio of electricity

supply."

This analysis of the treatment of risk in long-term gas-fired and renewable electricity contracts is
drawn entirely from our review of the contracts signed by the California Department of Water
Resources (DWR) during the California electricity crisis of 2000-2001. We reviewed the
DWR’s long-term electricity contracts and summarized the provisions that allocate risks,
focusing on financial and reliability risks from the perspectives of both parties to the contracts.
In addition, we reviewed the California State Auditor’s report on the DWR contracts, and we use
the Auditor’s calculations of the amount of energy to be provided by each contract and the
contract costs as the basis for many of our calculations (California State Auditor 2001). Finally,
we reviewed several other analyses of the DWR contracts, including an analysis by JBS Energy
(Marcus 2002) and two filings at the Federal Energy Regulatory Commission (FERC) in protest
of the DWR contracts submitted by the California Public Utilities Commission (CPUC) and the
California Electricity Oversight Board (EOB) (CPUC 2002; EOB 2002).

The DWR contracts form the basis of our analysis for several reasons:

e First, the DWR contracts will play an important role over the next decade in determining the
shape of California’s electricity industry — an industry that provides an essential input to one
of the largest economies in the world.

e Second, the contracts represent an unusually large sample of publicly available contracts,
providing a unique opportunity to analyze the treatment of risk in electricity contracts."'

e Third, the DWR contracted with both natural gas and renewable power plants, allowing a
comparison of the risk profiles of the two types of contracts.

¢ Finally, although the DWR contracts were not executed in a fully competitive market, the
contracts are based on industry-standard contract templates and therefore may provide
broader insights into the risk allocation practices common in competitively bid contracts.

? The amount of risk that a party is exposed to also depends on the party’s ability to mitigate the risks that it bears.
' This paper does not include an analysis of the various other contracts — such as financing and fuel supply
agreements — and regulations that are associated with the long-term power contracts that we analyze, and therefore
does not represent a complete analysis of the allocation of risks associated with our sample of power projects. For
an analysis of the allocation of risks between financial institutions and private power plant developers in loan
agreements, see Kahn et al. (1992).

"' The FERC also has on file a large number of electricity contracts, but these contracts are often redacted, making
them difficult, if not impossible to analyze.



We focus on the most important risk allocation provisions in the contracts. Risks evaluated in
this paper include fuel price and supply risks, performance risk, demand risk, environmental
compliance risk, and other regulatory risks. Definitions of these risks, and detailed summaries of
how they are allocated in the DWR’s renewable and gas-fired electricity contracts, are provided
later.

Our review of the DWR contracts occurred in early 2002. Subsequently, a number of these
contracts have been renegotiated or terminated. Many of these changes are favorable to the state,
either reducing the cost of the power or the risks allocated to the purchaser. We note explicitly
that these renegotiated terms are not reflected in this report.'

1.3  Organization of Paper
The remainder of this paper is organized as follows:

e Section 2 begins by discussing our use of the term “risk”, briefly describing terms and
distinctions that we use throughout the paper, and outlining the specific risks that we analyze
in the DWR contracts.

e Section 3 provides a brief overview of the context in which the DWR contracts were signed,
and summarizes some of the principal terms of both the renewable and non-renewable
contracts.

e Section 4 specifically examines how the DWR’s long-term contracts allocate fuel price and
fuel supply risk, and highlights differences in that treatment among the renewable and natural
gas-fired contracts.

e Section 5 discusses the treatment of performance risk in long-term electricity contracts.

e Section 6 considers the treatment of demand risk in the contracts.

e Section 7 discusses environmental risk — the uncertainty due to environmental regulations —
and how the DWR natural gas-fired and renewable contracts allocate that risk.

e Section 8 reviews certain other aspects of regulatory risk and how those risks are allocated.

e Section 9 offers some brief conclusions based on the principal findings of earlier chapters.

Appendix A offers a glossary of certain terms used in this paper. Appendix B lists some of the
details of the DWR’s contracts, by date of contract execution. Appendix C reports natural gas
price forecast scenarios used in Section 4, while Appendix D provides additional detail on the
treatment of environmental compliance risks in the DWR contracts (beyond that offered in
Section 7). Finally, Appendix E and F provide detailed tabular summaries of each of the DWR’s
original contracts.

12 The DWR’s original and renegotiated contracts can be found at: http://wwwcers.water.ca.gov/.



2 Risks in Electricity Contracts: Background Concepts

2.1 An Introduction to Risk

The term “risk™ in everyday life is generally used to refer to the potential for future harm: the
risk of getting cancer, the risk of being in a car accident, or the risk of a nuclear power plant
accident, for example. In a more formal and academic sense, however, risk simply refers to a
future that is uncertain, independent of whether the future outcome will be beneficial or
detrimental. For example, investing in a stock is risky, although the future value of your
investment may decrease or increase."” In this paper, we adopt this more formal definition of
“risk,” and we use it to mean that future events or outcomes are uncertain.

It is plausible to think that society would wish to reduce the risk, or uncertainty, of electricity
supply and cost. After all, it is ordinarily assumed that most people, and that society as a whole,
are risk averse.'* Most people therefore place a value on being able to predict a future outcome
with certainty, and they are often willing to pay to eliminate future variability or risk. Electricity
is also typically considered an essential commodity; any significant interruption in its supply can
create a state of emergency and have serious economic repercussions. In addition, the short-term
elasticity of demand for electricity is very low,'” so when prices increase most residents and
businesses feel they have relatively little choice but to pay higher amounts, which can be a
significant burden for some. Finally, Californians have spent about 2% of the gross state product
on electricity in the last several years (CEC 2002b; California Technology, Trade & Commerce
Agency 2002). With such a large amount of California’s income going to purchase electricity, it
is important that the risks present in the industry are managed efficiently and equitably.

2.2  Types of Risks in Electricity Contracts

Many sources of risks exist in the process of building and operating a power plant, providing fuel
to the plant, and transmitting the electricity produced by the power plant to a customer. The
broad categories of risks present in the electricity system that we analyze in this paper are
presented in Figure 1, mapped to the physical production and transmission of electricity, where
applicable.

" In academic circles, the states of incertitude about the future are sometimes distinguished using three different
concepts: risk, uncertainty, and ignorance. Risk analysis attempts to model the future by specifying probabilities for
a complete set of possible outcomes. Uncertainty is distinguished as a separate concept that is used when
probabilities of outcomes are inestimable, but the complete set of possible outcomes is still known. The final
concept is ignorance about the future. Ignorance exists when one is unable to assign probabilities to future
outcomes, or to specify the complete set of possible outcomes (Stirling 1994). Our qualitative use of the term “risk”
in this paper encompasses all three of the above-defined states of incertitude.

' Finance textbooks define a risk-averse investor as one who would prefer to avoid fair gambles; a fair gamble is
one with a zero expected return (Ross 1999).

1t is believed that the elasticity of demand for electricity is very low for a variety of reasons, including the
structure of utility tariffs such that most consumers do not receive accurate real-time price signals, that electricity-
consuming equipment is generally long-lived and is not economic to replace when electricity prices change, and
because electricity is considered to be an essential commodity. Even if consumers did receive accurate price signals,
the demand elasticity of electricity would likely still be relatively low.



Figure 1. Categories of Risks in Electricity Contracts
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Accordingly, the risks that long-term electricity contracts manage, and that are addressed in our
review of the DWR’s renewable and natural gas-fired contracts, are listed below. It deserves note
that some of these risks overlap in significant ways, for example, fuel supply, performance, and
demand risks are related; similarly, environmental compliance risks are related to regulatory
risks.

e Fuel Price Risk. The risk that the price of the fuel used to generate electricity will exhibit
variability (positive or negative), resulting in an uncertain cost to generate electricity (see
Section 4).

e Fuel Supply Risk. The risk that the fuel supply to a power plant will be unreliable, resulting
in the inability to generate electricity in a predictable and dependable manner (see Section 4).

e Performance Risk. The risk that the Seller may not be willing or able to deliver electricity
according to the contractually prescribed requirements in terms of time and quantity (see
Section 5).

¢ Demand Risk. The risk that the electricity that has been contracted for will not be needed as
anticipated, or that there will not be enough electricity to meet fluctuating demand (see
Section 6).

¢ Environmental Risk. The financial risk to which parties to an electricity contract are
exposed, stemming from both existing environmental regulations and the uncertainty over
possible future regulations (see Section 7).

e Regulatory Risk. The risk that future laws or regulations, or regulatory review or
renegotiation of a contract, will alter the benefits or burdens of an electricity contract to
either party (see Section 8).

e Other Risks. The parties to an electricity contract face numerous other sources of
uncertainty, including the risk that the transmission system — which is necessary for the
parties to complete the electricity delivery transaction — will be unreliable, and the risk that a
party to the contract will default on the contract, for example by entering into bankruptcy.
These issues are not addressed explicitly in this paper, but are addressed peripherally in our
discussion of other risk elements.



2.3 Risk: Two Important Conceptual Distinctions

We make two conceptual distinctions here that will be used further in the pages the follow. The
first relates to the distinction between risk allocation and risk mitigation, while the second deals
with the difference between systematic and unsystematic risk.

e Risk Allocation vs. Risk Mitigation: There are two different actions that can be taken when
a risk exists: the risk can be allocated among a group of parties, or the risk can be mitigated
by one or more parties. The allocation of a risk determines who will bear the consequences
of an uncertain future event. For example, the allocation of the risk of a future change in tax
law determines who will pay for a tax increase or benefit from a tax decrease. Risk
mitigation, on the other hand, reduces the uncertainty associated with a future event, or
reduces the potential impact of the event. For example, in order to mitigate fuel price risk —
the risk that future fuel prices will be uncertain — a developer can choose to build a wind-
powered generation facility (that requires no fuel) rather than a natural gas-fired power plant.
From a societal perspective, risks would ideally be allocated either to the party best able to
mitigate the risk, or the party best able to bear the costs of the risk. As shown in the sections
that follow, power purchase contracts address both risk allocation and risk mitigation in the
electricity industry. Contracts play an important role in the electricity industry by legally
binding two parties to an agreement and allocating risks between the parties. Importantly,
contracts also provide mechanisms, incentives, and penalties designed to mitigate risks.

e Systematic Risk vs. Unsystematic Risk: Risks can either be unsystematic or systematic in
nature. As defined here, an unsystematic risk affects an individual member of a group and is
uncorrelated with the risk that the same event or outcome will affect other individuals. For
example, the risk that one power plant will be poorly maintained and have a poor
performance record may not affect the likelihood that another power plant will be maintained
in a similarly poor manner. A systematic risk, on the other hand, is a risk that affects all
members of a group simultaneously; the risk that an individual member of the group faces is
correlated with the risk faced by the other members of the group. For example, the risk that a
major natural gas pipeline entering California might be crippled and interrupt fuel supply
would affect many of the state’s natural gas-fired power plants simultaneously. Though our
terminology here differs from that found in finance textbooks, as a general rule, systematic
risks are far more socially problematic than are unsystematic risks. '°

' Our definition of unsystematic and systematic risk here differs from that in finance textbooks, where these terms
refer to (1) the ability to diversify risk away, and (2) the correlation of certain events with stock market returns,
respectively.



3  Background on the California Electricity Crisis and the
DWR Contract Sample

3.1 The California Electricity Crisis and the DWR Contracting Context

In the middle of January 2001, the credit ratings of California’s utilities were downgraded to
junk status due to financial difficulties caused by extremely high wholesale market prices
coupled with frozen, regulated, retail rates. Generators were unwilling to continue selling
electricity to the utilities, and during the ensuing two days of rolling blackouts, the State dove
into the power purchasing business in order to keep the lights on in California.

To fill the void for a creditworthy power purchaser, the State enlisted its only agency with
experience buying and selling power: the DWR.'” The DWR began spending an average of $50
million per day, using appropriations from the State’s General Fund, to supply about one-third of
the electricity used by the customers of California’s three investor-owned utilities — the so-called
“net short” — from the spot market (California State Auditor 2001)."® As shown in Figure 2, the

prices in the spot market had reached levels an order of magnitude higher than the “normal”
prices the state had seen over the past several years.

Figure 2. Wholesale Price of Electricity in California
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7 The DWR had experience contracting for 2,400 MW of power for the State Water Project; its power purchasing
responsibilities immediately increased by more than five-fold when it began purchasing power on behalf of the
customers of California’s utilities (California State Auditor 2001).

'8 The “net short” is the difference between the electricity demanded by utility customers and the electricity supplied
by utility-owned generation and qualifying facilities under contract with the utilities.



Because the DWR’s short-term power purchases were quickly eating through the State’s budget
surplus, the California State Legislature, through Assembly Bill 1X (AB 1X), authorized the
DWR to enter into long-term contracts in order to decrease the State’s exposure to the volatile
and expensive spot market. The DWR immediately began to implement a large and
unprecedented power contracting effort.

3.2 Are the DWR Contracts Representative?

There were many “competitive” and “uncompetitive” forces influencing the DWR’s contracting
process; these are summarized in Table 1, below. The “competitive” factors suggest that the
DWR’s contracts may have terms and conditions that are representative of the electricity market
as a whole. Accordingly, our comparison of DWR’s renewable and natural gas-fired electricity
contracts may have broad applicability beyond our contract sample. On the other hand, certain
“uncompetitive” factors suggest that the DWR’s contracts may not be representative of the
electricity market as a whole; if true, extrapolating our findings to the broader market for long-
term contracts would be inappropriate.

Table 1. Competitive and Uncompetitive Forces Influencing the DWR Contracting Process

Competitive Forces Uncompetitive Forces

= Used industry-standard contracts from = DWR had political and financial
Edison Electric Institute (EEI) and pressure to sign contracts quickly.
Western Systems Power Pool (WSPP). = Tight supply/demand conditions, and

= Both DWR and Sellers had incentives to possible market manipulation, gave
sign contracts. Sellers an advantage.

= Both sides used experienced contract = DWR staffing constraints and potential
negotiators. conflicts of interest.

The factors that suggest that the DWR’s contracts are at least somewhat representative include:

e Use of a Standard Contract Template: The DWR contracts are based on two contract
templates that are widely accepted in the electricity industry and were already in use in the
Western U.S. The Edison Electric Institute (EEI) and the National Energy Marketers
Association developed the main contract used by the DWR." The contract was developed
over a two-year period with the collaboration of utilities, generators, marketers, and others.
The DWR chose to use this contract because it was familiar and acceptable to sellers of
electricity, and would thereby allow for the expedited negotiation and execution of contracts.
The second contract template was developed by the Western Systems Power Pool.** This

' The Edison Electric Institute is a U.S. trade association of investor-owned electric utilities (Edison Electric
Institute 2002). The National Energy Marketers Association is a trade association representing producers,
generators, transporters, and marketers of energy services (National Energy Marketers Association 2002).

0 The Western Systems Power Pool is an association of utilities and electricity sellers in the Western U.S. that seeks
to standardize terms used in electricity contracts, thereby promoting liquidity in the market (Western Systems Power
Pool 2002).



contract had been in use for some time, and the DWR had previous experience contracting
with it (California State Auditor 2001).

e The DWR and the Sellers Both Had Incentives to Sign Long-term Contracts: Both the
DWR and the “Sellers” (the counterparties to the DWR electricity contracts) had incentives
to sign long-term contracts. The DWR had intense political and financial pressure to sign
contracts quickly, to slow the State’s expenditures on electricity, to stabilize the market, and
to prevent further blackouts. At the same time, because the DWR had become the single
monopsony buyer of electricity in the market and was contracting for the majority of the
power the state would need for the coming decade, the Sellers had an incentive to contract
with the DWR; if a Seller did not contract with the DWR, it could be left with no one to sell
its electricity to in the coming years.

e Experienced Contract Negotiators on Both Sides: The DWR and the Sellers both had
experienced contract negotiators working for them. The DWR used negotiators previously
from the Los Angeles Department of Water and Power and Southern California Edison, as
well as the DWR’s own experienced staff (Governor Davis 2001). The DWR also hired
consultants familiar with the electricity industry and long-term contracts.

On the other hand, factors that suggest that the terms and conditions of the DWR contracts
should not be extrapolated to other circumstances include:

e Supply/Demand Imbalance, Market Manipulation, and Creditworthiness Concerns:
The Sellers’ eagerness to contract with the DWR may have been tempered by the tight
supply/demand conditions in the market, which gave the Sellers more power in negotiations
relative to the DWR (since the Sellers knew the DWR would need to contract with most of
them to meet the state’s needs). The Sellers were also hesitant to contract with the DWR
because of the DWR’s own credit problems, and a broader concern that the State might not
stand by the contracts (California State Auditor 2001). This combination of circumstances,
combined with the possible ability of Sellers to manipulate the market, may have led to an
unrepresentative set of contracts.

e DWR Staffing Constraints and Possible Conflicts of Interest: Though both the DWR and
the Sellers used experienced contract negotiators, the DWR was clearly understaffed for the
task at hand, especially in comparison to the resources the Sellers had available to negotiate
contracts. In addition, it has been alleged that some of the negotiators and consultants
working for the DWR had conflicts of interest that may have led to contracts that were more
favorable to the Sellers (Vogel 2002).

e Speed of the Contracting Effort: The DWR’s contracting effort was hurried; within six
months, twenty-seven long-term (three years and longer) contracts had been executed to
supply most of the investor-owned utilities’ net short over the next ten years. Approximately
40% of the total energy now under contract to the DWR was contracted for during the first
month alone. The average time to sign a contract was 7.5 days during the first month,
whereas the State Auditor reported that under normal circumstances the average time to
execute such a contract would be two to six months (California State Auditor 2001).

Overall, the unique conditions surrounding the DWR contracting process surely yielded contracts
that were executed in a hurry and that are therefore more favorable to the Sellers than would be
contracts signed in more normal times (California State Auditor 2001; Marcus 2002). The



average price of the DWR contracts is also now very clearly higher than the “norm” (though, at
the time the contracts were signed, this might not have been the case). Despite these unusual
circumstances, however, we believe that the terms and conditions embedded in the DWR
contracts do provide insight into the risk allocation and mitigation practices common in the
electricity industry. This is due in large part to the use and amendment of industry-standard
contract templates. Additional work would be required, however, to more specifically assess
whether the DWR’s contract terms and conditions are representative of the broader market for
renewable and natural gas-fired electricity contracts.

3.3 Overview of the DWR Contract Sample

By October of 2001, the DWR had largely compiled its portfolio of long-term power contracts.’
By this time, the DWR had signed twenty-seven long-term contracts for electricity, and seven
short-term contracts. We define long-term contracts as those three years in length or longer. The
short-term contracts, which account for less than 3% of the total energy DWR contracted for, are
not included in this analysis for two reasons. First, the terms and conditions of the short-term
contracts are more likely to be unique to the DWR’s situation and therefore less informative
about the risk allocation and mitigation practices common in the industry as a whole. Second,
short-term contracts do not provide a useful comparison between the treatment of risks in
renewable and gas-fired electricity contracts — one of the central purposes of this paper — because
renewable electricity facilities generally need long-term contracts in order to be constructed.

The frequently stated number of fifty-nine DWR contracts differs from the thirty-four short- and
long-term contracts identified above because the DWR separates many contracts into multiple
transactions based on numerous factors including the product (peak, baseload, etc.) and the time
period that power is provided at a given price (California State Auditor 2001). While this
division of contracts is useful for practical scheduling purposes, it does not help illuminate the
differences among the contracts in their treatment of risks.

Some contracts contain multiple energy transactions; in these cases, the contract contains terms
and conditions that pertain to all of the transactions, and the individual transactions specify
details such as the amount of power to be delivered, the pricing structure, fuel supply
arrangements, etc. For the purposes of this analysis, we describe each transaction that has unique
terms and conditions that affect the allocation of risks as an individual contract. (There are four
Calpine transactions that are treated as individual contracts, for example, and the Dynegy
contract has two transactions embedded in it that are also treated as individual contracts.)
Conversely, multiple transactions (with the same counterparty) with identical terms and
conditions are grouped into a single contract. (The seven Calpeak transactions, two Wellhead,
and two Whitewater transactions are grouped into three contracts.)

Table 2 summarizes some of the principal terms of the twenty-seven long-term contracts
highlighted in this report. All the information contained in the table was taken from our review

2! Some short- and long-term contracts have been signed since then, but these pale in size to the original contract
bundle.
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of the contracts, except the estimates of the ten-year energy purchases, price range, and ten-year
costs, which are derived from the State Auditor’s report (California State Auditor 2001).%

It deserves reiterating that our review of the DWR contracts occurred in early 2002.
Subsequently, a number of these contracts have been renegotiated or terminated. Many of these
changes are favorable to the state, either reducing the cost of the power or the risks allocated to
the purchaser. These renegotiated terms are not reflected in the above table or in this report as a
whole. Instead, this paper analyzes the DWR’s original portfolio of contracts, though we do note
some of the general changes that have been made in the renegotiated contracts throughout the
paper, where applicable. Also note that the DWR contracts have since been assigned to the
investor-owned utilities; for simplicity in this paper we frequently state that the DWR bears costs
or risks associated with the contracts rather than the utilities or their customers.

Some of the pertinent details of the contracts, many of which are described in more depth later,
include:

e Overall Contract Cost and Amount: The original suite of DWR contracts was expected to
cost about $42.6 billion over ten years (California State Auditor 2001). » The contracts
purchase electricity to supply most of the net short of California’s three investor-owned
utilities, which represents about one-third of the utility customers’ power demand. The
average price over ten years for the electricity is estimated to be $70 per MWh (California
State Auditor 2001). This price is clearly high relative to a properly functioning electricity
market, but is about one fourth the price that the DWR was paying at the time the contracts
were signed.

o Shift in Contracting Practices: The State Auditor’s report identifies a shift in the types of
contracts DWR procured during the first month of its efforts and later periods (see Appendix
B for a table of the long-term contracts in the order in which